coccidian and suggested the staggering total of some 45,000 in all their different hosts! Paperna & Landsberg (1989) gave two new generic names to eimeriids of reptiles which underwent a strange development in the biliary or intestinal epithelium of the host. Choleoeimeria species at first occupy the distal part of the biliary epithelelial cells, which subsequently become hypertrophied and, together with the host-cell nucleus, bulge out into the lumen of the gall bladder or its ducts, where schizogony and gametogony then take place. Species of Acroeimeria initiate their development immediately beneath the brush-border of the gut epithelial cells and undergo a similar mode of development on the surface of the epithelium. Accepting this separation, the same basic structure of the oocysts of the three genera increases the danger INTRODUCTION C occidia of the family Eimeriidae have been recorded in all classes of vertebrates and a number of invertebrates. Levine (1977) , however, reckoned that species of Eimeria, the most frequently described genus of the family, had been described in as few as 1.2 % of the world's chordates, and in only 5.7 % of its mammals. He further calculated that if all the chordates were to be examined we could expect to have a list of about 34,000 species of this of basing identification purely on the morphology of faecal oocysts, a common practice that has long been discussed (Parker & Duszynski, 1986; Frenkel et al., 1987; Aquino-Shuster et al., 1990; Finkelman & Paperna, 1994; Lainson & Paperna, 1999) , and stresses the importance of information on the site and mode of development of the endogenous stages of coccidians in their hosts. This is particularly so when dealing with these parasites in reptiles. A severe limitation in the number of animals that could be sacrificed for this purpose in the present investigation has, however, largely precluded this possibility and four different oocysts encountered in faeces of some specimens of the "red-footed tortoise" Geochelone carbonaria Spix, 1824 (Chelonia: Testudinidae) are here assigned to the genus Eimeria until such time as a study of their endogenous stages indicate whether or not some of them need to be transferred to the genus Choleoeimeria or Acroeimeria. A new species of Isospora is recorded in the "yellowfooted tortoise", Geochelone denticulata Linnaeus, 1766, and Eimeria motelo H°urková et al., 2000, pre- viously described in this chelonid in Peru, is recorded in the same host in Brazil.
MATERIALS AND METHODS

T
his study was carried out, during the years 2006-2007, in areas of both primary and secondary rain-forest in the Salobo region of the Serra dos Carajás, Pará State, North Brazil (6°S, 50º 18´ W). The tortoises were captured by hand, housed in separate cages to obtain faecal samples, and then released in compliance with current Brazilian wild-life protection laws. Description of the coccidia encountered is, therefore, limited to oocysts found in the faeces. Faecal samples were suspended in 2 % aqueous potassium dichromate solution (K 2 Cr 2 O 7 ) in loosely covered Petri dishes maintained at approximately 24-26º C. When possible, the suspensions were examined at once for the presence of coccidial oocysts using normal light microscopy, × 16 and × 40 objectives and × 10 eyepieces, and checked daily to determine the sporulation time of any oocysts detected. Sometimes, however, examination could only be made when faecal samples were dispatched to the laboratory in Belém, approximately one month after collection, and details of sporogony were then unobtainable. Measurements were made with an eyepiece micrometer and the oil-immersion lens: they are given in µm as means, followed by the range in parentheses, shape index (ratio of length/ width) and number measured (n). Photomicrographs were prepared using a Zeiss "Photomicroscope III" and Kodak Plus-X 125 film.
In view of the absence of any satisfactory method of preserving coccidial oocysts with adequately maintained morphology (Duszynski et al., 2008 , and personal experience), type material is limited to photoholotypes.
RESULTS
EIMERIA AMAZONENSIS N. SP. (Figs 1-4, 18) Description of the oocyst: mature forms ovoid, 11.7 × 9.1 (10 × 8-13 × 10), shape index 1.3 (1.2-1.4), n = 50. The fragile wall is of a single, colourless layer about 0.5 thick, with no micropyle but having two short, blunt protrusions at one end of the oocyst: there is no oocyst residuum or polar body. The ellipsoid sporocysts average 6.5 × 3.7 (5 × 3 -7 × 4), shape index 1.7 (1.6-2), n = 40. There is a tiny dome-shaped Stieda body, but no subStieda structure could be detected. The sporocyst residuum of fine granules, mixed with larger globules, often obscures the slightly recurved sporozoites. Sporulation: details not obtained. Site of development: not ascertained. Type host: the "red-footed jabuti", Geochelone carbonaria Spix, 1824 (Chelonia: Testudinidae). Type locality: Salobo, Serra dos Carajás, Pará State, north Brazil (6°S, 50º 18´ W), in secondary forest. Prevalence: one of seven tortoises examined was infected (14.3 %). Etymology: the specific name is derived from that part of Brazil in which the infected animal was captured. Type material: photoholotype deposited in the Muséum National d'Histoire Naturelle, Paris, under the reference number P7378 (1-17).
EIMERIA CARBONARIA N. SP 19) Description of the oocyst: mature forms spherical to subspherical, 18.7 × 18.1 (16.3 × 16.3-21.5 × 21.5), shape index 1.0, n = 50. The wall is approximately 1.0 and of two striated layers, the outer one colourless and with only faintly discernible striations (pores), and the inner one brownish-yellow with conspicuous striations: it is fragile and the oocysts often become considerably deformed with age. There is no micropyle or oocyst residuum, but the frequent presence of a single small, spherical polar body (rarely two) of about 1.0 in diameter. The ovoid sporocysts average 11 × 7 (10 × 6.6-11.8 × 7.4), shape index 1.6, n = 40. They tend to almost fill the oocyst so that they are superimposed and their structure determined with difficulty. There is a nippleshaped Stieda body (Fig. 8 ), but no sub-Stieda structure could be detected. Sporozoites occupy the full length of the oocysts and are moderately recurved at their ends: refractile bodies were not visible. The sporocyst residuum is a conspicuous, loose mass of fine granules and larger globules. Sporulation: exogenous, and completed after three days at approximately 24-26º C. Site of development: not yet ascertained. Type host: the "red-footed tortoise" Geochelone carbonaria Spix, 1824 (Chelonia: Testudinidae). Type locality: Salobo, Serra dos Carajás, Pará State, north Brazil (6°S, 50°18´ W) in secondary forest. Prevalence: two of seven (28.6 %) of the tortoises examined were infected. Pathology: there were no outward signs of disease in either infected animal.
Etymology: the specific name is derived from that of the chelonid host. Type material: photoholotype deposited in the Muséum National d'Histoire Naturelle, Paris, under the reference number P7378 (1-17). Comments: one of the infected tortoises had a concomitant infection with E. carajasensis n. sp., described below, and the other with E. wellcomei, also described below. Davronov, 1985 25.6 15.3-18.7 × 10.2-15.3 (22.1-28.9) S: -ve W: 2-layered, smooth PB: -ve PB = polar body; S = Stieda body; SS = subStieda body; W = oocyst wall. Of all these species, only E. broderi has an oocyst micropyle. Oocysts of E. amazonensis n. sp. and E. motelo have two protrusions of the oocyst wall at one extremity. quently been used as a taxonomic criterion. This began to be questioned, however, and it is now evident that there is considerable lack of host specificity at generic level among the eimeriids of chelonids, although it is considered unlikely to extend to different families (McAllister & Upton, 1988 ,1989 McAllister et al., 1991) . For this reason it is proposed to largely limit morphological comparison of the parasites described in the present paper to species of the genus Eimeria and Isospora that have previously been described in tortoises of the family Testudinidae Gray, 1825 (Table I) . The only species of Eimeria that needs to be compared with E. amazonensis n. sp. is E. motelo H°urková et al., 2000 described in Geochelone denticulata from Peru and re-encountered in same host in the present study. Our measurements of the oocyst agree closely with those of the original description (oocysts 17.1 × 10.8 vs 17 × 9.4, and sporocysts 9 × 5 vs 8.9 × 4.4). The oocyst (Fig. 5 ) is larger and much more elongated than that of E. amazonensis n. sp., (17 × 9.4 vs only 11.7 × 9.1), and its sporocysts are larger (8.9 × 4.4 vs 6.5 × 3.7). H°urková et al. suggested that the protrusions of the oocyst wall of E. motelo could be due to its "wrinkling": from the present study, however, we have no doubt that they, and those of E. amazonensis, are constant morphological features (Figs 1-5) . The following species of Eimeria were described from turtles in families other than the Testudinidae, but as the wall of their oocysts also have protrusions, we feel it appropriate to include them in a comparison with E. amazonensis. E. mitraria (Laveran & Mesnil, 1902 ) Doflein 1909, described in Chrysemys picta marginata (Emydidae), has oocysts which are considerably larger (15 × 10 vs 11.7 × 9.1): they are truncated at one end, which bears from 3-4 protrusions, while the other extremity is conical in shape. The oocysts of E. stylosa McAllister & Upton, 1989 from Trachemys scripta elegans (Emydidae) are, again, larger than those of E. amazonensis (16.5 × 13.1 vs 11.7 × 9.1): the wall has a variable number of much longer and pointed protrusions, usually two at one end and three at the other, but sometimes up to four at one end and seven at the other. Finally, E. jirkamoraveci Sirok´y et al., 2006 in Batrachemys heliostemma (Chelidae) from Peru, has oocysts of similar size to those of E. amazonensis (10.6 × 8.9 vs 11.7 × 9.1) but they have three protrusions at one end. There is a distinct projection at the other extremity which contrasts with the smoothly rounded end in the oocyst of E. amazonensis. Among the Eimeria species with spherical to subspherical oocysts, E. carbonaria n. sp., can be differentiated from E. jaboti and E. lainsoni of Geochelone denticulata, by its 2-layered, brownish and striated oocyst wall. The ellipsoidal oocysts of E. geochelona in Geochelone nigra from the Galápagos Islands and E, paynei in Gopherus polyphemus from the USA, are of similar mean size to those of E. carajasensis, but the former can readily be differentiated by their smooth, colourless and unstriated wall. E. paynei appears to be consistently ellipsoidal in shape and has the much smaller size range of 19-26 × 16-20 compared with that of E. carajasensis which is 20 × 18-32 × 25: in addition, its oocysts may contain 1-3 polar bodies and a number of smaller granules, as opposed to a single polar body, and its sporocyst residuum was described as being enclosed in a membrane, unlike that of E. carajasensis. Oocysts of the latter parasite may undergo endogenous sporulation: there is no evidence that E. paynei does so. Ellipsoidal to cylindrical oocysts, and sporocysts which lack a Stieda body, are features of the genus Choleoeimeria in the biliary epithelium of reptiles (Paperna & Landsberg, 1989) . E. wellcomei n. sp. is, therefore, a likely candidate for future transference to that genus. As far as we are aware, there has been no previous record of such a parasite in chelonids of the family Testudinidae. Finally, the only previously recorded Isospora species in chelonids of the Testudinidae is I. testudae Davronov 1985, described from Testuda horsfieldi in Ubekistan. Its spherical oocyst with a bi-layered wall, absence of a polar body and sporocysts devoid of a Stieda body all clearly differentiate it from the oocyst of I. rodriguesae n. sp.
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